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1.0 INTRODUCTION 
Golder Associates I nc. ( Golder) is un der c ontract t o the Abandoned M ine L and ( AML) Program of t he 

Mining an d M inerals D ivision ( MMD), t o pr ovide s ervices r elating t o t he c losure of  mine o penings an d 

reclamation of abandoned ur anium mine l ands ( AUMLs) in t he Poison C anyon ar ea of t he Grants 

Uranium District.  Limited field investigations were completed in March and June of 2009 for eight mine 

areas along Haystack Road approximately one to two miles west of New Mexico State Highway 605.  The 

mine areas have been previously identified as:  Barbara J #1, #2, #3, and #3a, Piedra Trieste, Roundy, T-

20, and Flat Top (Figure 1).   

In ge neral, t he f ield i nvestigations c onsisted of measuring t he gr ound l evel radiation ( gamma r ay) at 

survey points along transects on approximately 50 to 100-foot intervals.  The AML Program had 

previously identified areas of surface disturbances for the various mine areas, and transects were located 

to c over t hese a nd t he immediately s urrounding a reas.  A UML f eatures enc ountered dur ing t he 

completion of the radiological survey were documented using a GPS to record the location.  During the 

completion of the field investigations AUML features were also encountered in areas outside of the survey 

transects.  T he f ield i nvestigations ha ve resulted in t he m apping of  t he r adiological ha zards an d many 

previously undocumented AUML features, which pose a significant public health and safety hazard.  It is 

also likely that additional AMUL features are present in these areas, which were not encountered during 

this field investigation, especially in areas outside of the survey transects.  

Details of  t he r adiation s urvey a nd t he r elationship b etween the m easured radiation to uranium/radium 

concentrations are provided to the AML under separate cover.  This technical memorandum describes the 

AUML features with regards to the three stated reclamation priorities for abandoned mine lands, as well 

as possible closure approaches. 

1.1 Reclamation Priorities 
The A UML ph ysical f eatures mapped b y G older dur ing f ield i nvestigation have been categorized f or 

reclamation priority.  The prioritization for reclamation under the AML Program is as follows: 
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1. Protection of  publ ic hea lth, s afety, ge neral welfare a nd pr operty f rom ex treme danger 
resulting from the adverse effects of past mineral mining practices. 

2. Protection of  pu blic he alth, s afety and g eneral welfare f rom adv erse ef fects of  pas t 
mineral mining and processing practices, which do not constitute an extreme danger. 

3. Restoration of  el igible lands and  waters an d t he environment pr eviously degraded b y 
adverse effects of past mineral mining and processing practices, including measures for 
the c onservation a nd de velopment f or s oil, water ( excluding c hannelization), woodland, 
fish and wildlife, recreation resources, and agricultural productivity. 

 

2.0 AUML FEATURES, RISKS, AND RECLAMATION PRIORITY RANKINGS 
The following sections detail the AUML features encountered during the field investigation, the risks each 

feature pos es t o public h ealth an d s afety and t he environment, f ollowed b y the r eclamation pr iority 

ranking for each feature. 

2.1 AUML Features 
The following AUML features were encountered during the field investigations.   

 Mine equipment – Mine equipment i ncluded items such as  dr ill s teel, ho ist, a nd other 
equipment and parts.  Minor amounts of mine equipment were generally present at each 
investigation area. 

 Concrete pads – Concrete pads were generally small and appear to be foundations for 
buildings and mine equipment (e.g. hoists, headframes).  One or more concrete pads are 
present at most of the mine areas.  No buildings or other structures remain in the mine 
areas. 

 Trash and debris piles – Trash and debris pi les i ncluded b oth m ine r elated ( e.g. 
headlamps, batteries, timbers, etc.) and household type wastes (e.g. bottles, cans, etc.).  
To various extents, trash and debris was encountered in each mine area. 

 Waste rock piles and disturbed areas – Waste rock pi les are generally composed of 
medium to coarse gravel and cobble sized limestone (the mineralized Todilito Limestone 
was the mined formation in the investigation areas) and less than 6-feet tall; however, the 
largest pile is approximately 20-feet tall at the tallest outslope.  Disturbed areas generally 
had a s urficial c overing, l ikely less t han 6-inches t hick, of  fine t o c oarse gr avel s ized 
limestone and m ay be former ore load-out areas or  working areas (e.g laydown yards).  
At the Barbara J #2 area, some of the disturbed areas also had possible utilities (i.e. PVC 
and HDPE pipe) sticking out of  the ground.  No investigation of  the depth of the waste 
rock piles or disturbed areas was conducted.  Waste rock piles and disturbed areas were 
encountered at each mine area. 

 Possible mine openings with intact covers – Possible m ine ope nings with i ntact 
covers are noted as such when the presence of timbers or metal plates suggests 
intentional placement, or when the location corresponds to a feature previously mapped 
by t he AML program.  D ue t o s afety c oncerns, no  add itional investigation o f t hese 
features w as c onducted; t he pr esence or  a bsence of a mine open ing c ould not be  
confirmed.  These features were encountered at the Barbara J #3, Piedra Trieste, 
Roundy, T-20, and Flat Top areas. 

 Surface expressions of subsidence – Surface expressions of subsidence range in size 
from approximately 3-feet in diameter and 3-feet deep, to approximately 35-feet in 
diameter and 15-feet deep.  Subsidence features were present with both rounded 
bottoms ( i.e. widest at  the surface) and al so as  holes which appear to open wider with 
depth.  These features were encountered only in the Barbara J #2, P iedra Trieste, and 
Flat Top areas. 
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 Cased boreholes – These features ha ve a 1-foot diameter s teel c asing at the ground 
surface.  A weighted measuring tape was lowered down the eastern borehole to a total 
depth of  appr oximately 296-feet bel ow gr ound s urface ( ft B GS).  When r etrieved, t he 
lower 95 -feet of  m easuring t ape was m uddy and w et s uggesting gr oundwater at 
approximately 2 00-ft BG S.  These c ased b oreholes (two) near t he B arbara J  #3 ar ea 
were potentially drilled as water supply wells.   

 Exploration boreholes – Exploration bor eholes ar e generally s ix i nch di ameter hol es 
which have widened at the surface to approximately two feet in diameter.  Generally, the 
boreholes have been backfilled (or collapsed) such that the holes are open to total depths 
of bet ween t wo and 10 -ft B GS.  The total de pths of the bor eholes w ere ge nerally not 
measured; however, of the more than 50 boreholes encountered approximately 10-15% 
are expected to exceed 10-ft BGS.  The deepest total depth measured was 
approximately 65-ft BGS.  No water was observed in an y of  the exploration boreholes.  
Exploration boreholes were encountered in each mining area.  No water was observed in 
any of the exploration boreholes. 

 Previously closed mine openings with failing closures – Three mine openings, one at 
Barbara J #1, one at  P iedra T rieste, and one at  F lat Top, were pr eviously c losed b y 
mounding backfill o ver t he m ine open ing.  T he b ackfill has  s ubsequently s ubsided into 
the mine openings resulting in open holes at the ground surface.  These openings are not 
very deep ( total depths of  approximately 10-ft or less) but  the opening m ay grow if the 
subsidence continues unabated. 

 Open mine shafts – A total of nine open mine shafts were encountered at Barbara J #2 
and #3, Flat Top, T-20, and outside of the mine areas to the south of Barbara J #3, and 
northeast of  T -20.  T hese f eatures ar e large en ough f or a per son to c ompletely enter.  
Most of these mine openings appear to be unlined ventilation shafts with opening 
diameters of approximately 2 to 5-ft and total depths ranging from approximately 15 to 74 
ft BGS (the total depth of one opening near Barbara J #3 was not measured).  No water 
was observed in any of open mine shafts. 

  Examples of the AUML features can be found in the photo log included as Attachment A. 

2.2 Ranking Reclamation Priority for AUML Features 
To determine the r eclamation pr iority of  t he v arious A MUL f eatures, G older ha s prepared a s implified  

prioritization b ased on r elative risk and t he potential ha zards posed b y each A UML feature.  P otential 

hazards include:  public health and safety incidents, environmental impacts, and property loss (e.g. injury 

to or loss of livestock or damage to vehicles). 

2.2.1 Risk Classification of AUML Features 
The r isk associated with a AUML feature was determined using the risk classification m atrix shown on 

Table 1 .  The r isk cl assification m atrix as signs a relative risk category b ased on t he pr obability or 

frequency and potential consequence of an incident.   
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TABLE 1 
RISK CLASSIFICATION MATRIX 

 CONSEQUENCE 

PR
O

B
A

B
IL

IT
Y 

O
R

 
FR

EQ
U

EN
C

Y  1 – Very Low 2 – Low 3 – Moderate 4 – High 

4 – High Class II Class III Class IV Class IV 

3 – Moderate Class I Class II Class III Class IV 

2 – Low Class I Class II Class III Class IV 

1 – Very Low Class I Class I Class II Class III 

 
 

The A UML f eatures, an d t he pot ential ha zards as sociated with t hem, ar e c lassified according t o t he 

relative risk c ategories in Table 2.   F or risk classification pur poses, Golder has m ade t he f ollowing 

assumptions: 

 A high probability event has a gr eater than 75% chance of  occurring, or  one event per  
year; a very low probability event has a 0.1% chance of occurring, or one event per 100 
years. 

 Consequences range from fatality or significant widespread environmental impacts (high 
consequence), to a first aid case or isolated short term environmental impact (very low). 

 Public use of the land is limited; only occasionally are people near the AUML features. 

 The land us e i s bot h r ecreational (e.g. h iking, of f-road v ehicles) and agr icultural ( i.e. 
ranching).  

 Features with gr eater v isibility ( e.g. mine equ ipment, debr is) will h ave a l ower incident 
probability than t hose openings ( e.g. s ubsidence f eatures, mine s hafts, and bor eholes) 
which may encountered accidently and obscured by vegetation.   

 Exploration boreholes and mine shafts do not penetrate an aquifer. 

 The deep cased boreholes have the potential of environmental impacts to groundwater. 

 Environmental impacts of other features consist of the loss of agricultural land. 

 Potential mine openings with intact covers:  

o covers are stable and offer protection against accidental entrance, and 

o underlying openings are large enough for complete entrance without egress.   
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TABLE 2 
RISK CLASSES FOR POTENTIAL HAZARDS 

Physical Feature Potential Hazards Probability 
Ranking 

Consequence 
Ranking 

Risk 
Class 

Mine Equipment Fall from or collision with and 
environmental impact. 1 2 I 

Concrete Pads Trip and fall at ground level and 
environmental impact. 1 1 I 

Trash and Debris Piles Trip and fall at ground level and 
environmental impact. 2 2 II 

Waste Rock – Low 
Level Radioactivity 

Environmental impact and 
radiation exposure. 3 2 II 

Waste Rock – 
Elevated Radioactivity 

Environmental impact and 
radiation exposure. 3 3 III 

Covered Mine 
Openings 

Trip and fall at ground level, fall 
into, and environmental impact. 1 4 III 

Surface Subsidence Thrown from vehicle, fall into, and 
environmental impact. 3 3 III 

Cased Boreholes Collision with, trip, environmental 
impact, and injury to livestock. 2 4 IV 

Exploration Boreholes Thrown from vehicle, trip, and 
injury to livestock. 2 3 III 

Previously Closed and 
Subsided Mine Shafts 

Fall into, loss of livestock, and 
environmental impact. 2 4 IV 

Open Mine shafts Fall into, loss of livestock, and 
environmental impact. 2 4 IV 

 

2.2.2 Reclamation Priority Rankings 
To assign a r eclamation pr iority ranking, Golder has equated the four risk c lassification categories with 

the three AML program reclamation priorities as follows: 

 Features of Risk Class IV meet the requirements of Reclamation Priority 1,  

 Features of Risk Class III meet the requirements of Reclamation Priority 2, and 

 Features of Risk Classes I and II meet the requirements of Reclamation Priority 3. 

Features having Risk C lass IV hazards pose extreme danger to public health and safety or t he 

environment.  These Reclamation Priority 1 features include the two cased boreholes near Barbara J #3 

and the twelve mine openings large enough for a person to enter completely (Figures 2 and 3).  The two 

cased boreholes present an extreme environmental hazard by serving as a conduit for impacts to reach 

groundwater; ad ditionally t hey pose a safety risk t o peo ple and loss of  pr ocess r isk ( i.e. i njury t o 

livestock).  The three pr eviously c losed mine s hafts into which t he m ounded b ackfill has  s ubsequently 

subsided pose an extreme safety risk because a person could completely enter the opening and become 

trapped.  T he nine open mine s hafts pos e an ex treme publ ic s afety risk and property loss ( i.e. l oss of  

livestock) because a person or animal could enter the opening.   
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Features of Risk Class III present hazards to public health and safety or the environment, which do not 

constitute an extreme danger.  These Reclamation Priority 2 features include the covered mine openings, 

areas of  e levated radioactivity, surface subsidences (eleven), and exploration boreholes (approximately 

50); these features can be found on Figures 2 and 3 .  While it is possible that these features could be 

involved i n a f atal incident f or an al l-terrain vehicle r ider ( recreational l and us e), this may b e at tributed 

more t o t he inherent da nger of  t he activity t han t he presence of  t he AUML f eature; t his r isk exists f or 

naturally oc curring f eatures s uch as ani mal bur rows and ar royos.  The eight covered m ine op enings 

appear to b e s table, t he potential f or f ailure and c atastrophic entrance ex ists.  The ar eas of  el evated 

radioactivity, particularly the larger areas, present a chronic health risk by radiation exposure; small areas 

of el evated r adiation pr esent t he s ame r isk, but  a t lower pr obability.  S hallow o penings r esulting f rom 

surface subsidence present a moderate safety and loss of process risk in which a person or animal be  

injured falling into the opening.  Exploration boreholes present a moderate safety risk in which a person or 

animal be injured stepping into the opening, or a loss of property risk for vehicles damaged by hitting the 

opening. 

Features of Risk Class II and I present low risk to public health and safety and are largely environmental 

impacts.  These Reclamation P riority 3 features include the remaining impacts r esulting f rom the mine 

features:  t rash a nd d ebris, c oncrete pa ds, and waste r ock and di sturbed areas of  low radioactivity.  

These features present negligible risk to public health and safety and the environment.  

3.0 RECLAMATION CLOSURE OPTIONS  
The f ollowing s ections c over potential c losure op tions f or t he Reclamation Priority 1 a nd 2 f eatures.  

Golder u nderstands t hat Reclamation Priority 3 f eatures ar e not  t o b e ad dressed unt il r eclamation of  

Priority 1 and 2  f eatures has be en completed; therefore, c losure opt ions f or R eclamation Priority 3 

features are not  a ddressed at t his poi nt.  Golder ha s as sumed that t he AUML f eatures are not  wildlife 

habitat and that no additional wildlife access features (e.g. bat cupolas) will be required for closure.  For 

each f eature type, g eneric reclamation options w ith m inimal, moderate, and high l evels of  ef fort are 

considered.   

3.1 Borrow Materials 
Many of the reclamation options below will require borrow materials, for use as fill and/or as final cover.  

No investigation f or suitable borrow sources has been completed at this time. Surficial materials 

throughout the area, excepting waste rock, are composed of fine grained sand with silt.  The high erosion 

potential of these materials will necessitate outslopes of low grades if used as cover.  

3.2 Cased Boreholes 
These features present an extreme danger to the environment and therefore action should be taken to 

reduce or  remove the hazard; a no-action option has not  been considered.  The m inimal ef fort closure 

action that could be taken to reduce the hazard is to weld a cap onto the casing so that people, objects, 

and surface water cannot enter the hole.   
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 Advantages of this closure method include:  

o Low cost of labor and materials, and  

o Does not require new access roads. 

 Disadvantages of this closure method include: 

o Does not eliminate the hazard, and 

o Does not comply with Office of the State Engineer (OSE) borehole abandonment 
regulations. 

A moderate level of effort closure action for cased boreholes is to backfill the opening using lifts of cement 

grout and locally derived materials. 

 Advantages of this closure method include:  

o Removes the hazard, and 

o Lower material most than high level of effort option. 

 Disadvantages of this closure method include: 

o Requires abandonment plan design be approved by the OSE, and 

o Labor/cost intensive. 

A high level of effort closure action is to completely backfill the hole using cement grout. 

 Advantages of this closure method include:  

o Complete removal of the hazard, and 

o Ease of approval by the OSE. 

 Disadvantages of this closure method include: 

o Increased material cost. 

3.3 Mine Shafts 
The hazards presented by the previously closed shafts with subsequent subsidence, the open shafts, and 

the possible covered shafts are largely the same, therefore, the same closure options will be considered 

for these features.  These features present an extreme danger to public health and safety and therefore 

action should be taken to reduce or remove the hazard; a no-action option has not been considered. 

The minimal ef fort c losure ac tion that c ould be t aken t o r educe t he hazard posed b y t he l arge m ine 

openings is to prevent entry by placement of a solid surface cover (i.e. wooden, solid or mesh steel, or 

concrete cap), and/or er ecting f encing around t he o pening.  Placement of  a s urface c over or  er ecting 

fencing and signage should reduce the risk of accidental entry.   

 Advantages of this closure method include:  

o Reduced labor and materials,  

o Can be completed without using heavy equipment, and  

o Does not require new access roads. 

 Disadvantages of this closure method include: 

o Does not eliminate the hazard, and 
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o Long term maintenance. 

A m oderate l evel of  ef fort closure ac tion f or t he l arge mine open ings i s t o bac kfill t he ope ning, with a  

mound at the surface, as was previously completed at three openings.  In addition, fencing and signage 

could be erected around the area. 

 Advantages of this closure method include:  

o Temporarily removes the hazard of accidental entry, 

o Moderate engineering design, and 

o Possible disposal location for some waste rock. 

 Disadvantages of this closure method include: 

o Requires use of heavy equipment,  

o Requires new access roads, 

o Requires development of a borrow area or imported materials, and 

o Subsidence of the backfill is likely and would requires maintenance. 

A hi gh l evel of  ef fort closure ac tion f or t he l arge mine openi ngs i s t o bac kfill t he o pening, with an  

engineered cap, s uch as  geogrid or  a torroid m at, at  t he s urface.  If th is closure ef fort i s s elected, 

additional field investigation would be required to complete the closure design; additionally, fencing and 

signage could be erected around the area. 

 Advantages of this closure method include:  

o Removes the hazard of accidental entry,  

o Possible disposal location for some waste rock, and  

o Reduced maintenance. 

 Disadvantages of this closure method include: 

o Requires additional investigation 

o Higher level engineering design,  

o Requires use of heavy equipment,  

o Requires new access roads, and 

o Requires development of a borrow source or imported materials. 

3.4 Exploration Boreholes 
Exploration boreholes present a moderate safety and property loss risk in which a person or animal may 

be injured stepping into the opening, or a property loss for vehicles damaged by hitting the opening.  The 

hazards presented b y the ex ploration boreholes are l argely i ndependent of the dept h.  These f eatures 

present a danger to public health and safety and therefore action should be taken to reduce or remove 

the hazard; a no-action option has not been considered.  It is assumed that each closure option could be 

completed without the use of heavy equipment and no new access roads would be required (i.e. materials 

can be brought to each borehole using a 4-wheel drive vehicle). 
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The minimal effort closure action that could be taken to reduce the hazard posed by the boreholes is to 

prevent entry by placement of a solid surface cover (i.e. wooden, steel, or concrete cap) over the opening.  

Placement of a solid surface cover should reduce the risk of accidental entry.   

 Advantages of this closure method include:  

o Completed quickly. 

 Disadvantages of this closure method include: 

o Does not remove the hazard, and  

o May require frequent maintenance. 

A moderate level of effort closure action for the boreholes is to backfill the opening using locally-derived 

borrow materials.   

 Advantages of this closure method include:  

o Removes the hazard of accidental entry,  

o Low cost of materials, and 

o Can be completed without using heavy equipment. 

 Disadvantages of this closure method include: 

o Materials will settle over time (deep boreholes may require maintenance), and 

o Requires development of a borrow source. 

A h igh level of  ef fort c losure ac tion f or t he boreholes is t o b ackfill t he op ening with a c ement surface 

completion. 

 Advantages of this closure method include:  

o Removes the hazard, and 

o Reduces long term maintenance over backfilling with native material only. 

 Disadvantages of this closure method include: 

o The cement completion presents an environmental impact, 

o Increased material and labor cost over backfilling with native material only, and 

o Requires development of a borrow source. 

 

3.5 Subsidence Features 
Subsidence f eatures present a  m oderate s afety and property loss r isk i n which a person or  animal be 

injured falling into the opening, or a loss of process risk for vehicles damaged by hitting the opening.  The 

hazards pr esented b y t he exploration ar e l argely independent of  t he de pth.  T hese f eatures pr esent a 

danger to public health and safety and therefore action should be taken to reduce or remove the hazard; 

a no-action option has not been considered.   

The minimal ef fort c losure ac tion t hat c ould be t aken t o r educe t he hazard p osed b y t he s ubsidence 

features is to prevent entry by erecting fencing and s ignage around and/or over the opening.  Fencing 

should reduce the risk of accidental entry.   
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 Advantages of this closure method include:  

o Low labor cost, 

o Can be completed without using heavy equipment, 

o Does not require new roads, and  

o Can be completed quickly. 

 Disadvantages of this closure method include: 

o Does not remove the hazard, and  

o Long term maintenance. 

A moderate level of effort closure action for the subsidence features is to backfill the opening using locally 

derived borrow materials with a mound at the surface.  In addition, fencing and signage should be erected 

around the area. 

 Advantages of this closure method include:  

o Possible disposal location for some waste rock, 

o Removes the hazard of accidental entry, and 

o Low cost of materials. 

 Disadvantages of this closure method include: 

o Loading caused by the backfill may propagate the subsidence, 

o Requires heavy equipment and possibly new roads, 

o Long term maintenance, and 

o Requires development of a borrow source. 

A hi gh level of  ef fort c losure ac tion f or t he subsidence f eatures is t o b ackfill the o pening with native 

materials and placing and engineered cover (e.g. torroid mat, or geogrid).  If this closure effort is selected, 

additional field investigation would be required to complete the closure design (i.e. determine the extent of 

the void space); additionally, fencing and signage should be erected around the area. 

 Advantages of this closure method include:  

o Removes the hazard of accidental entry,  

o Possible disposal location for some waste rock, and 

o Reduces long term maintenance over backfilling with native material only. 

 Disadvantages of this closure method include: 

o Requires additional investigation, 

o Increased engineering cost, 

o Increased material and labor cost,  

o Requires heavy equipment and possibly new roads, and 

o Requires development of a borrow source. 
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3.6 Areas of Elevated Radioactivity 
The areas of  el evated r adioactivity pr esent a p ublic health hazard from chronic ex posure.  R adiation 

exposure is a function of  activity, and duration, both the activity level (e.g. concentration) and the areal 

extent s hould be c onsidered; therefore, the largest areas of  hi gh c oncentrations present t he gr eatest 

hazard.  Figures 2 and 3 present the 30 and 100 pico-Curie per gram (pCi/g) 226Ra-equivalent predicted 

concentration isopachs and the approximate areal extent.   The predicted concentrations are based on 

the gamma radiation measurements collected at the ground surface during the field investigation.   

The minimal level of effort action could be to complete reclamation at only the large 100 pCi/g 226Ra areas 

(e.g. ar eas ex ceeding 1000 square f eet).  A m oderate level of  ef fort ac tion c ould b e t o c omplete 

reclamation of all 100 pCi/g 226Ra areas, and a high level of effort action could be to complete reclamation 

at all areas exceeding 30 pCi/g 226Ra.  Areas exceeding 30 pCi/g 226Ra can be found on Figures 2 and 3. 

The level of effort will be determined by the action limit, combined with the reclamation approach.  The full 

development of potential reclamation options is pending the determination of action limits; the action limits 

will de termine t he area a nd volume of  material t hat will r equire r eclamation.  P ossible r eclamation 

approaches include: 

 Using the material as backfill in mine shafts and subsidence features.  Although volume 
estimates hav e n ot be en completed, t he am ount of  r eclamation m aterial i s l ikely to 
exceed the amount r equired t o b ackfill the m ine openings i n the investigation area; an  
additional closure method would be required for remaining materials.  

 Consolidating and covering materials.  Materials of elevated radioactivity (i.e. waste rock) 
would be c onsolidated into one or  m ore c losure ‘ cells’ and c overed with ‘clean’ borrow 
material.  Potential s ources of  c over materials i nclude:  l ocally at  t he c ell l ocation ( e.g. 
excavated pr ior to placing waste rock), from an on-site borrow area, and imported f rom 
off-site. 

o Multiple cells – Waste rock would be consolidated from nearby action areas into 
a local cell.   

o Single cell – Waste rock from all action areas would be consolidated into a single 
cell. 

The pr imary a dvantage of  t he multiple c ell appr oach w ould be s horter ha ul d istances 
from t he s ource t o t he c ell.  A s ingle c ell approach m ay r equire less c over ( design 
dependent) a nd m ay ha ve a long t erm adv antage i n t hat m aintenance will onl y be 
required for one facility.  

 

4.0 CONCLUSIONS 
Golder i dentified eleven t ypes of  A UML f eatures at t he s even m ine ar eas investigated.  A  s imple r isk 

analysis was completed to categorize the features according to the AML Reclamation Priorities (Section 

1.1) based on t he risks t o hum an he alth a nd s afety, t he en vironment, an d loss of  pr ocess.  T he r isk 

assessment resulted in two Reclamation Priority 1 feature types:  the two cased boreholes near Barbara J 

#3 and the twelve mine openings large enough for a person to enter completely; and four Reclamation 

Priority 2 feature types:  eight possible mine openings with intact covers, areas of elevated radioactivity 

(number of  ar eas i s depe ndent on t he ac tion l imit), eleven surface subsidence, and approximately 50  
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exploration boreholes.   For each of  these feature types, Golder has identified possible approaches for 

reclamation/closure. 

 

In a meeting with Golder, the AML Program made the following decisions: 

 The r isk c lassification f or pot ential ha zards, an d r eclamation priorities, of  t he A UML 
features was accepted as contained in the Sections 2.  

 Golder s hall c ontinue with c losure des igns f or t he r eclamation pr iority 1 an d 2 A UML 
features.  

 Closure of mine openings shall be completed by backfilling using available materials. 

 Waste r ock i s suitable f or us e as  f ill m aterial f or m ine ope nings i n which water i s not  
encountered. 

 The large mound in the vicinity of the former Roundy mine is assumed to be composed of 
clean native materials suitable for use as cover.     

 The ac tion l imit f or reclamation of  r adioactive materials ( based on predicted 
concentrations) s hall be 1 00 pC i/g 226Ra, h owever, r emoval ac tions s hall ge nerally be 
visually b ased with c onfirmation b y radiation s urvey.  Closure d esigns therefore w ill b e 
based up on t he m ore c onservative 30 pC i/g 226Ra i sopach which s hould m ore c losely 
conform to the extent of visually identifiable waste rock. 

 Reclamation of radioactive materials shall be completed by using materials as backfill in 
the large mine openings with remaining materials consolidated into three cells.   

o The cells will be located in the vicinity of the former Barbara J #3, Flat Top, and 
Roundy mines. 

 Prior to developing a closure approach for the two cased boreholes:  

o The OSE well registry will be searched to see if the boreholes were registered as 
wells, and  

o The New Mexico Environment Department (NMED) will collect groundwater 
samples and determine if the boreholes might be desirable for future 
groundwater monitoring. 

 Final cover shall consist of a minimum of approximately 18 inches of ‘clean’ material.   

 Final cover surfaces shall be roughened and broadcast seeded. 

 

 
Attachments: 
Figure 1 – Site Location Map 
Figure 2 – Priority 1 and 2 Reclamation Features – North Area 
Figure 3 – Priority 1 and 2 Reclamation Features – South Area 
Attachment A – AUML Features Photo Log 
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ATTACHMENT A 
AUML FEATURES PHOTO LOG 
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Photograph 1:  Mine equipment (unknown) north of T-20. 
 
 

 
 

Photograph 2:  Concrete pads at Barbara J #2. 
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Photograph 3:  Trash and debris at Barbara J #3A. 
 
 

 
 

Photograph 4:  Mine equipment, trash, and waste rock at Barbara J #3. 
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Photograph 5:  Large waste rock pile at Barbara J #3. 
 
 

 
 

Photograph 6:  Typical small waste rock piles and disturbed area. 
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Photograph 7:  Disturbed area with utility stickups at Barbara J #2. 
 
 

 
 

Photograph 8:  Typical waste rock pile and disturbed area. 
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Photograph 9:  Typical possible covered mine opening. 
 
 

 
 

Photograph 10:  Typical rounded bottom surface subsidence partially obscured by vegetation. 
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Photograph 11:  Typical undercut surface subsidence partially obscured by vegetation. 
 
 

 
 

Photograph 12:  Cased borehole near Barbara J #3; 1-foot diameter, 296-foot total depth. 
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Photograph 13:  Exploration borehole near T-20; 6-inch diameter, 65-foot total depth. 
 
 

 
 

Photograph 14:  Typical exploration borehole obscured by vegetation; wide depression at surface 
tapering to 6-inch diameter borehole, 3-foot total depth. 
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Photograph 15:  Previously closed and subsided mine opening at Piedra Trieste; 6-foot diameter at 
surface tapering to 1-foot diameter at total depth of 9-feet. 

 

 
 

Photograph 16:  Previously closed and subsided mine opening at Barbara J #1; 3-foot diameter 
(estimated) at surface, 5-foot (estimated) total depth. 



  

August 2009 -A-9- 073-80026 

Golder Associates 
 

 
 

Photograph 17:  Previously closed and subsided mine opening at T-20; 5x10-foot, 10-foot total depth. 
 
 

 
 

Photograph 18:  Typical open mine shaft obscured by vegetation; Barbara J #2, 5-foot diameter, 35-foot 
total depth. 
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Photograph 19:  Typical open mine shaft; Flat Top, 3-foot diameter, 74-foot total depth. 
 
 

 
 

Photograph 20:  Typical open mine shaft; northeast of T-20, 5-foot diameter, 25-foot total depth. 
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